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aif^T XTftwra fa^TH 3?«T1 cTOn *f 77317 

aft 353 5fro sfw'if 3 3 ^ ti a 

f’ljiM ^ firara * sfocr« 4 *ft ana-arft 

favhw l£l fadM V aPafRI aft 

3TT3 3?ltf*Prf -aiftW^iaT'aS-aft 

flxran aft fafta apai i\ ?n asi faan 

aft 373H ^ '-ii. VI 3T 3T7 ft 331 777 $. 
f*-f> V aiV an ATR-a fe'Hl 3H 
*)»ni 5?l 

9TaR nan ft H3 ^ra a; wi 

71 a^ft J7F -lU^Tl 7? f? ?JR 73TI 

ftafty a> faaa ft aftn jiht? 

'Ifftftra t?r ^ nsft aaiftf aft Tta* 

•no i 'i"l 7jm Tt- ?’l 33R T3TO olai 
TIPTI 37T7 -AHlfwaK M?H 31531 aft SRTCW 
v ftam - ap sftR an dMdf«Fn an 
tfHN* 3>«1 tl 
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"31pTT 

eTR 3?35T-!l>$TO. . S**< RI RfeRI ^ 

*$HlTO 3TFl TOR fl d TO$ Rl vt TOf, 3-1 *l 7RR cl' l ‘-'I f>R*ll 

®ih to ign Ten $i Rpro eai d asm $, se 

toir r>? 5 an»if ^ fei? ■pfai t aftr Pn to ='hm totr to so 

3irt ti 

to tor rrI dfa-dgstf to rpjrtI ?t(f i fifa^i. *sh*iks 

a^R R>td — RRt -i^ i'* 1 '' £l -•M'*« *1*3 S'fl *t *JRTO RR ^1 
R 3 Sri $. ?>ai 3-^ 3Rt rue 3>H< 33TIT RTfft dd **l*rt*l 
fd 33TH <ffll $1 

3gd d Phrl-fl dfWI^l ftQcfl $1 cp^ R£Ml afR TOlffdl 
TO ’TORI RTf R331 tit Rp?Rl R> Rfel foRT Riff TORI Ri *iis 

d tor rrI totir t t^?ti cp to wr ?to d. fro fani d "tot 
are u<ftrl ?tl 5 $ 'WW PlSTOH fe> dlffi •jU s < T 5 5 f*t 
^33 rpR TOST ?Rl fe *RI. fp dt 3TTRT TOR fgcTITO Pals 'll 
TOl rUf 35TR TO RSdl 

yidto TOR if ^Rr Rp dl T£ft TOR TOt fe TO 33 RTO> 2fR 
3-«M rirft 3TWTTJ TOIlf Pn-td TfTO 1TO TO I a-«l-1 fed *lfil-Tl 
TOt TOT7TOT1 Rp RTI fro! T??p TOR TO» TORR ’R 35 TOTORl 
TOIl 3RTR TORt TOIRT Riff TOR TOTFIRTOT Wf TOl TOR TORT TOl 
RSI TO? aifto d^t d TO TOT dl 

TOR TlfaS x pHt TOIRTRT W1TO1 2500 TOTR TOR TO#! 
'JilPl*^ R TORrfl 3-tsfA W,<*> TOrJ? illfr<'4>«<») ^sTclR 3^R 3+1* 
5*u« nt R>RI anrs 'R * TO TO> gfs TO «l 
5STTO ^TOR^RIRRRfRf, rTto^WR fR^RR ^ fcR? 
3RR TOR RU TOR R^ W f?p TO3 TOHJI 3uA rrl*ifl RH 
TO 7 cT*i arro arron, ad rRt it TOn afk TOt R f-afsif ^ 




to fRron f^i 51 Rot *t toi-RH ffcld d TO TOI R 
33RR 35 TORI «II TO 3?R 33R7R TOT TOR 3f pRF^I 
55fcTR RRl® 805 ferfrtte ^ 35RR f?Wcft R^RI. TR^ 

5RTOR 33R RTI TOT dn TO R^R 5TO 3 Sfll TOT I d 
^ITRT RIH RfRR TO TOT H TOR fTOcd cTRII 3TO* ^ TO 
fRR^ TO 5TR TOTO fRjR RR 3?R JTORR RTR pR*T TO TO! I 

TO TOFTlf fRRI ?FF 3RRTO TOR $1 TOTOI TO3 
rRJTT3R TOlf TOft R» JTORT. RT^ TO TO fRffRI TO TO TO TOl' 
R fRTO$ ?fl RI RTSI RFrR’pi t TO t RRT%RT, RTI ?R TOgf 
TO sRRI RTTO3 d TOR Rid TOJRTfl 7JTO. RlfTO TRp FRT d 33 
RTOl fTORT TORT Rid TO^ TTfR gtro. RTOTt ?t TORT RTTOR TO 
RRTRftRf d ml Rife TO 35 RTTl ftlR R7? RH 

RT^ftRf WfRRl d Flrfl f. TORI R TORT Rlt 353 TOR Wit 
TOIRR 22 fTORT TO fH RTOT ^1 

^ t ^TR W fecTR ^ fell 3jfet RTR dfVNf TO 

TZVm 35 Rgf RTOTTI fe# Rif ^ fel» d TO TORI 
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3TC $1 

9T 7IT95 9Tfe felt 5997 ^ va i\ 9>$ urc 9«t 

gfen? t? r£? 57 fcfeTi 3m ^ $ 999 « ar^rar 3f 

fO wisi-tti a'JH 3 <3i 1630 ^ v-iThm otsftn nro T 

3mi <ks =t t?f 99T9t ftrai 4 fo 59 5 qfe ^ ^ 
7j9i <f fe 3 9rrai feR t% q 9£9-9t 95T 9973 9N 
?ftl 9 999J 591 9 35fl 39 49731 9 79 3?I7 377^ *3 
HfeT 51 *31 9 3^197 3feT 39 feTl fell 317779 3 ^ 
fen 3 qt to ^ qw 9 ^t 7ft frffe ^n wj?x qtf fe ti 

Tffsfin ^ 3R -37997 fegq * 150 33 . stiri 3n 

feR q 397 339 99 391 mfe hi fH nan 9? 9 ^«n 

3 ife 37^ f g 79 1 9 9 . 333 3TT 911 33 331 3 $79 9H 911 

ira gfri rrit . 9rfe Tfemfer 3fr 371^ fe qi$. qfe9 
3 *tjf fen fe 33 stft 77 vpri f^«<ii ? 31 3fei ttr 3cHt 
TfRi si 3157 33i fe ti ip Pra f9i qtf ?9i t€\ mi 




R RKt gc*! ( 4191 3TE *j-i(4 9TFT) ?BT g| 57191 379 $ fa 
P 591 751 9 7? 3797 9ft 3717 3331. fe 037 cl* si 91 
5*51 HRt 9 31 37 4$ WK 331X1 &l 

3 ”^9 I “83 9$ ORT 9t W1 7TF7 sfe^ 9 39 HTpHT 7 
99 9% 77 9Tt 9^9I’m?9T'R'‘17Tl'lliMl 3797 33t 
3?l7 37H 379^ 7719 "371 *7^ 3TI *7 ddl fcl4l 3117 10 fn-id 9 
2.4 feWtZ7 d* 45 591 *1 $791 7611 99 14> *T*5 Ml 331 
KT *13 9t 37T7 9P TPcT XJ5971 feR 97 597 991 

9997 9 59 Wit 9 9971 9 1*9 94 591 9 91 

97719 fen I 9T9 cTT73 fell 9t xfe 9 5^ ^R 99 999 ^ 
77511 59 9R 9P 9.6 feRfe 99> cfel TEH 

3771 7W1 U« 9^1 FR^ft ^Ifl- BI5§fe- 73r«t ^ ^*1 
9Tl 95 99 591 R '‘ft 9f[9 99 9-c9 9ft 5(91 ^ I ^977 9lc9 
919 9 X!^ VM9l«l ^3llf"i* ^ ^5991 % *J“!H) 515^1^9 ‘‘rt 

Wll 9? f99 991 3fl< 5I55R9 9 97 9 il+IWI ?* 

9 99T fiTTO 799 Wl 93 *ll 50 ISllO yt 7 T? ^ 7|7 p 9 
9^9 cTI9 ^piTI 9 ^99 9IT| 95cft 9T7 #9 591 9 fe 
fafefe 99 33 77^1 

^317 99cl 591 9? fell 9 TUq-T^*! 95 77991 tl Wt9H 
9Hl 377 dl*0 9 77TW feTTt 0577 57 357 T^H 91 9l TT5 
Slfe I^J99 91cn 9731 91 591 91 9tS '69ml t) 99 9cTT9I 
5TI ^ ^991 95 TOT ^t 991 9 felt 91 fel 3‘ 3 
91 77991 ?, f*t.l 99717 797 5513 9 H9I '7731 377 '<19t 5 J)f<", 
3719 R 9191 tl fe yi'-’cH c9Tl 'l«7KI 991 ftftfefef 9579T9I 
f , TTTTt 7^771 J^TTi fel fell 9t 91 7791 

9591 rs^r-ci 99 999. 9T99 6^95 9ft fefrH, ^ 
-J -li-T 1 1 3779 ■ J ’>'*i< 57 R5 37*9 fem 97 9^ 3ITO ’f. 
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OT13 031 fa *4T^ *t 031 Wl. Olffa OP 

poi fa 3 nofa o ora ofai jpfa \<m fa oph RjRffa*M 
poi fa -»iRh 03 h'-mi ira fan 5 <m-ii fa ffaoi fa Rvn 

O -7E iram O I 

40 WR 3* feRIfa^ ■rti«i fa> fa* 'Jkck o-i I w. '•lid fa. 
Ol3J 370 fat 6it§Mi fa CT33T* fal FT^RR 5033^3 
Pitt t fa* 30 0*<il tl 4«*1 H'15 VjT. 3RJ g<r<ji! 

fa. fafaon sWmih fa ■si o*at fri o? ftssRb ffam 
30BT 31 fat' 33fat 0* OP *fa fa 3CT1 3fa Wffal 33 'ft 
f5f*f-JlR«3 tfa 3 fat 33t 0 fa* O^Jd fat 01 3 ftfal' A' 
3TI0lfa O "Pit 01 

00*. 315 'ii'jt POT 0 33 fa 3Si1 t 03 3 P3T 3 fa 
fa ffa? opr 331 fan ti fan pm *t ^nrr fat fart 3. me 
fafa fat |. fafffa 33 P31 fa Tlfa WF fa vrmn-l OTeft 



*«lf> fal 3T*3T Pi 3P frt 0 nffa 3>t fa h 0$0>< "303 1 CTO 
331$ W# tl 313 fa. 313* 0* 333 fa 3331 351 33PT 31^ 
R*> OP 3* 3lKfa fa 331 0*>? 

3pl ppfa* ti<*sl O 313 fafa fan 3313 33 far 33TJ?t 
fa 305 ^3Tg 30 0*3 330 301t» 3^, 3lffa 3 301CT P31 fa 
fa Ofa I ^O 07155* 533 fa 3313. 31 ofat «t ffa 3 0* 
Olfat fa 331 Ofa I 03* 3 731 V 33fa 3T3T? O fat 
31 3 *itl fa P3I 3 fj3> Ofa3 0. 531 fa ?flfa 3fa *0* 333 
3RT F31 fa 31*1 fa fa t*3 pOl fa 1890 73> 'rtlJS’I fa 
faf 3p fafatlO fa "pn OI l 

?J0333t 33T55*. T«CTO fa 30?. *33 30t ffaTT 3 "31 
0*3 0 3F1 Pfa P31 3 3T3T fal 331 3* 4 cnss< 0 fa 
$313 3*1 0*31 31 Ol 0* faM fa y03I. fan ffa fad faRrH 
3 0*31* fa 33131 01? 




'rllfgf 



^53. fapfat 7JHJ 0 fa 300tfa Ofafal ffaTOlOt. 3faf33 
053 ^fa 30* 015 ffafa 3 30 f*OT t* 0 fa* Ofa fa 
fafrm ofati 00 *3150* 03rr fa pnr 5n t^t mrapi 3 
O0> fa* ffalO fait Ofa fa ffa!3t O 033 013 5*3 CT fa 
30151 O ^OICT 6<fa Pt I 
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17 TOm? 1903 TO TOtwi TO TO <|iq A 

■fe^t Ffo 5R5? «fH 57 VjF RE7 5^15 >Hlgg? 5 TOTO 
7TR 5ii F5T TO TO* 5751 5rTOi tjf trrj p-ng ^rra yii ?jf 
15T *f *$5 555 trie -TO El 3F7I TO gfl3 TO??~! 260 TO? 
<RT 5T31 TOt. 57^ ?TO 5F fepi fa TOT 5T7R WB £l 

iraif jfiTR TO7T gg TO TOT7 fTO TO 7TT5 555 TO 
err frf5T 5 73jRi TOt 5 ig 7 ?TOi to? ^tr faro TO 3t>r, 
5TRT TO Fm iTO TOTO TOt 33Tt^»fl TO gp 3 ^ 
TO3 TOt 51 Ft 5TO5TI TO 1908 A iftfTO 7IJZ F5T TO Tfa 
^ <ra» ^Tl TO 1909 TO TO 5TFR 3T| #R51 5TO <F TO 
TOI 3TO TO 535 TO pmi arern aw TO fag} ?rfi 

1927 A 37575ft cgTTOfri 5lTO H fagTO StTOlft* TOTTOI7 
^ TO 5J5T5 TO lft?7 TO TOI TO 33 TO TOT! 3TO TOJ 

TOHT JTO TO gTOt f fa TO TO«gl c^t*ff «t TO 5T 77*5 £l 

^ TOfTOT 1600 faTOtTOfc 5ft 51T 5T TOW TOTO >rft TO 
TO3 t TOt? 3TTOlfTO TOTTOTT TO 3 TO A TO TO TT5TO 
tl 

TOgroff 3 3tr faftfafar-i to ^t a<6 ?a froi ^1 57 ^ 

mmw 37ra TOt ^*TOt *t ?rr? TO 555 tot to 351 5 
3^TOTO TO fair i^HW Fft tl gTO 5FTO TOlftro TO Tj53T? 
I^A TOt TITO TO JO fa?-ilTOl« 5m TO) 33 flTOl ti 



6^1 ^5 r^-n do'll 

3T5J -33 FTF IRT >JWTT cm? F5T3 3f3F» t TO TOTO TO TOT TO 
53 fTOTOraft? TOTO TO 51 5*5 t, ft? tot 3751. aft? 3 ifa* 
5TO. 1F5 5gf 55. 55 55 fa F5 5ft r55 5 5?T5 ifa? 

t53TO1 TO t fa 'pTO 3ft? 51WT 5I««H TOT 1? ftTO? 

TOH fl TpTO W 1? ^ ?l -TOT^ TO^TR TO R7n 

^ 7WT tl THS 37~Trai. TOT $ TOT3J TO 3?TTORh ^7? TO 
A\ jTTOcT FW t. TO TOT A iftf; FI5T tl TO fa TOT ^ 
TO 7 ? At 7?!*? fTOTR? 3TO> Jt-il TO Mrlldl ^| 

W5R <rnfi i cmR-vn itf f^pr »n ft: tot wm#! 
TO 37T? ^ %. TO*n TO T?t 33k TOl 5 TO! TO 

'Ttl fTO TOH1 A TORT TO t^TO 5ft ^FlfTOT %gf. 5 9TT5T 
TTJ?T ^3 J7R3 « »I7Ft A TO? TO TOT At Tim TO 
3TO FT 3?T7?RT « 5R fe5T 5T 7TTOTT t ^ Tpft A 7?PT? TOl 

^itror 5T5 A $ *i mA A tot A ufr F*nt tot%, to 

TO^T tTOTI 

1643 5‘ 5dwt « SjTTprai sqlJifci+o JlTTOTO A TO5 

^ VP TO. 5i7to 120 A.Ai wA\ 5? to TO? ^ to oti 
17?} 15 TO A 57 fTOTI T’.flWTO 5 %7 ^ ftr? T? gfz 
wirar TO? 5 *t TO 9R 5 5? to TO=? A 57=ra 5T? tTOi 
315 577 57 cTOt gfe TO FIT fTOll 

5»? 7TTTO TOTOr 7TRT 55 5RT TOI TO5 ^Tt 5TTCFT1. 5? 

TO froi 5 TO 5' TO TO; TO 5ttf t? 535 5th F5 
TO ’nira A TO TO 76 iroWte? »TO TO ^5 5 isnj tqi 
iTOTOft 5 to TOrTO 55i fTOr 5? iTOra F5T TO fftr r 

TO TO 15TT-'53Tg TOr 5M 5T 55uTI «JTI 

11 



10 




rai ^ OS TW 3ft 37711 3? f'tsi-ll <-1*41 gt 31% 
a? at? at 337 gt at 4 sfa 76 a.at. a> an<n aaa agin 

gt? ara ?ai a 10500 3s arft gt<ti ti jror aa^ra gat 

a3 7531 at aft s m -a 10500 >pi 3% ?% arfsm 57733 
»m f % gat at oft -nv^ gata 3 76 7 t,*fl aft 

si *< 53 R Tgat t. aftta s fan'iifta ( 76 aat x 10500) 3 fat 

$1 

WH5! a wK^Hstl gaft ^<1 *ai gt?n ^l UTdt afl adS 

® 7 m 3T5 otI 313 s aai s afa gar gat £1 
adg s ara aft gar "5377; aft gar a ^aigt a-ft gi<tt $1 

aact a ga fa?m ^ara w sratift. gat aa sri sfK 
aactt gtftt ant ti last) ag ara aat grat ar«ft t. ag ^tdl 
ar<ff h at^agcd aatt $ 8 faisafeT ft argf ^nat 33a a? 
^ gtai t. H‘,*qa 16 aati 



gat aftal gtat arat 2 . ag 37% g* gra ft 3 th 
aa^rr gtat aRrt £1 id fs^Wt-u gar aia 3 d at far* 
at a^t ad?ft ?i 50 lWhk< 3377 gat a* jpaft t* ar^TH 
aft arm gd s aafar agf ti 160 farertato 77 gat Td^ 
*a H aiat $ % gast avfggg ft gt am a 3 aii 

3 F 7 afg a* an at aia aft, at 160 fr 3 tfttg 7 

^9 ftt 3gf $1 gfg ft 195000 tWIHVj. ^ T 7 tl aHT 

war aft mi. *rf at gat aff ti a? as ftsja ifaata) 

3fga faaan t ‘an3t't 
*jt Tkm a' saraa aat -ang &pjn £1 fo-ftt tj?. ■& 
a^ft aa gat ftra aarrt i. m mm ag «ft agfi ggtgai at 
tnT^ ggat ar stl gai agf £1 

at appj g*tft atyro^i ^ 37^ i%n % -35 ga ‘atga 
arg J7«a fi 3a%0. ga ?7g at arg 77^ f % 

^WcTt a argff arafoj ^t ora afti ag Tgftt ^ 5??% at 
ftraa 77? %3F7i % ga> atar a* 37a#t agf gat, afaar ?rg 
^a?t troft afr aag ^ ara gt gtat ti 

gaaa ara ag ^ % a>fg ^ a?at ^ gat a< onn act 
at? a* an 37TR agt arc’ 7737 ’a att t#a aatat ar at a t^at 
^a*ja agt ag aa^cfr »ffi ^ ti afa a^t ^ aanfl 
at 1 a gt etta ^at art aata ai afts jwto aa^a a aft 

3TR 3|ff «*dl «tTI ga^t ti ^ aijtlH ‘dgf gg aatrf *711 
aa #ar a fafrfafgci, Taaggr ar apjan ^ ggai 

rftt? farat at, a f*at ^ f*dtato ^ satgt 3ta» agi 33 

aard ti\ 

at %r citn af^ ^ X7|a aard ?? a^r a^ gft*n i 
faaa aff^ #a ^ a% a?t as? 
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^ d-tal ^FRII 3T»R <pj gg; rfc grt F3T k 

^ <ri qg^qr ssfog £ ggifg gq ?k tm £k pti 

•' , ^ 1 P 1 ^ q qi^v g# £i gfcw foi rfr an krsr kmi 
Ft grcff £i 

M ^TOT gigi IFf grift i *reft ga p«g gq ik 
tt# Tfragi tffi £ kk ck *frn gqn gr?n fci 3nfw*i< 
7*raft gm gft ark nft gaj atk mt oft ft urift £i 
sm v> feq 'fg «qi k f«< FRaft TFfI £ 3fa TFT kk frp 
qqtft £i 

3** "T< «fit faTOT iqiq kR £ kftTPt. <TFT 9p: q TfRTt Ft 
kgt k ’iH'il. gam £t rorei qxra gk *ikr fr k Frkrt sfa 
^ g?rft £t roigi 3ftt Jii^fll 

grit ft; gx? >*gr kg git gp agrgi kk k ftr kgrri ggi 
q? Fkyn wRgwR kk <m girpft? 

am ’2»qt an ftrm «£»« q aH Pjrhi gq <£. <i«r dt 
^g Fqn qft 3q Ft grant. qq £t fegnt kt ifa q gq ok 
'^ti ^g. ^ q q? £ ft; £k-kk gan grakt. wqft gn 
fq^Tg kk-kk «« km arai £i ggjgrn * frig, yqft q 
2 500 delink* 3>t 3ftl7 'K 3F f^q gftin 3TOT if rhi 
£i 

£qq. FHqtgqr|qqt 57 rftqRq q*m £l % ^3 
a? arret ktt Ft ark nsk Ft 2,300 f«flWla q§q 
■gqt fti qq Ft ng £ qft 3WI Ft qqt Ft. Weft 7k 3T3 

amt sik q sfa ?£t £i ark grtft gr fegrg tft garak q 

F^TT * 3 T|^ni 

%fr fwf?r 3 fHtt ^ fn^ ^nrft ^rf i 

Fiqffe gF »tqt Fftt wft, grqsk rffi kigra 7q skt q 



’jft qxF kqr 3Ft m>.vii fflig'tx qrnt arni get arr^i qyj 

9jF3q(ft gg nft. q qs git *rcqt q ang^q gri qq gqr 
mctwi qft (escape velocity) ♦fcim ti 

yrst m. q?im qq 1 1.2 t4<Fft*flit qta qq? £1 am 

qitf qtq ?qq qr srra gqrq gkr v sn qgft grq, kt qp 
q^ft qntq grf 3TTF»tti w- Fq?n ant qqq 1 gi^ft, gg gg; ft» 

q? ftrqi q Tg^i ggf gigt 1 tfr ?k q£t P-tvii-ii error? ’£*1 

■ 317 , at q? F3 qr am ^iq - 7?qi gq aqr g? ■arar q agra 
gFf gig.i 

gq f*M. q? TFT qTRT <T3v *1^37 3H q* fkftl. f* ftr^t 

qtg git srot £gt q kgg giqi 

giftx £. qik axmlt *t sqat gk « aiff '&*> gqiTn 

ft> q? k £t 1 1.2 ft^fqtzr qft w*’s gft ift q q^i 

qftR 3 ^ q|g £kt q £ q 57TH qt qkrkftiqf q ^qra 
*if<w?u<rfi £i qq gi¥3. w gr qrq ?ro q qTk qr ftr « 
qp q 35 a kg »jron g £. q g£t j^ift kgt qi 
q ftrr ror ff *ift q qgrgi ft> ^g> 3Tcrt?si gn. fg?rk rTFi 
k3 q, 3k 3SHT qt 3tn gin tggi grg? 

1865 q TFifl q ftiTP <3Q* ^ t 5« 

Jn-qw ftrai- ‘isft g 3T«t 5 g ip.’ fgqk 3iRftqi q ^ 
git qg; ft?nfl FN q ?pt gg ggni git arn ^gi gi<n 
£1 

rf gng q ar*©i wTm £. 7? ssk' v* ««<n £, 
qqfr otphi 

■ 3 HI qpq £ ftr tfrr q ntg gg> qR ttit £1 ftfr q^n 
£ afk qR kh gt qg k gn k 3R 1 1 .2 ftrktkta gfk q^F 
qft aft q rtft anal £1 »*!•»> 1 hu'-m fe qia 33ft aft 
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^rpft it i farRl ^fl ^ W ^7^ 

*) wrai ti nfa ti «j«h(i 33 (acceleration) 33?3 ti 

37 3737 rpr 737 TO 3H ■R ?I fefe r}7[ g^T 331 77 32 

of) t. At th ipt dtp) ^ =ir3 ^ ffe yt Mt wi tmi ipt 

fel H**)*7 ?PTT #7 fc 7^1 TfJ 3773^ W *fe=l 72 til W 
337 *;< q np^ 2) H c +idl t =13 3F 373 T *m 1 s 721 7?) til 

(*011 =7121 -*t<u( ffpTl. 2271 ft =7171 722 30 3Tt7 71 

2T7 ’2#3 313TPTI 3TTT 3rl TTt rTP? ti ^PTT "^pr fer 72 
7r1T77 7l2 77 3715 87# q RTfqq 377 73, 21 ’■7777 57R1 =*J31 
2PTT fe <P?T7I 7T7T7 37373 2PFTI 327 Tjq 717 3137121 

<jIhi 27 7 feH2i 71, 3737 37t iUf. 72 33 iN 77 
272 217 2) 277 72 717 737 »-1'-i 77 21^1 #372 77 Wt 
27 W- Tft W7 37721 2t tl <t ffe. 77273 2? t fe 3fa 
3S13t t. cTfel tftt-»fftl *77? 

S77 *72(1 * 21213 2v 9J73T13 (4<HI 72- itiM ^jlif-»- 
3-1 st* ^27 *1 
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TT^S 

1687 3 ^3 ti 72- fell* ffet. felt' T773 qp 70171 fo 
’F2I27P7 ^«W3T72Ttl7imFt37^2f2^#l fajm 

3312.1 127 ti (ftPTl f7TSP2 t: 337 fen q ST3 31c* felt qt 

f?71 37 Ife, 37Tjf1 fpiftil fen 3 27177 77 yfafitiqi FRft £l 

717 23 ^7 ^71 f-t-h-f , 22T 72 '77 a jf7f377 3ft 212 27 

*t tl =t 2^3 22T atl feltf-t 221 33 -2137 37 77* 1 1 33 
3 fJKWl 217? 37 qm qiTT 3ig 3?t t'l 523 337 23 321? 

3# TT3T m. fen Til *1? ?l 

ift 52 til 33 *37? tl. 3T2 22- ^3127 1231221 5J51 
23 221 t. 7^ 7P231 23 3r7f fen q'| 7JB Vf3f*21 ^1 212 23 
PJTpft ^2 =lfcl 2 2^T 22lfS 213 =2T71 qtft tl 3T2 23 

232 X 2f?T 3321 ift ^ fePIT Tfe 33 222 X 2fa. 772T fen aftl 
2^fe7 27137 tl 

3727 2?Ft 27cft ^1 fen 2 337 2*3 % 

2R 33 H3T d^7 '1227 PPK7 t iftl ®F d7I7 cl-Jl qfe «T<ft 

tl 

3727^22227 TfeTJ^tlfen^ »P312 7?. 212 22 3^17 
22 IkmcioI 212t tl 577 5227 212 33 2% 77 2^2 =221 
22T21 21 q221 tl ^PP gfet 2177 2222 23 at? 3PC3 tl. at? 
2 ^ 2ft 22h 2^7 231 at? fl-^'1-fl t. ft fT2 Miferon 22 
3H 11.2 fefefe 9 tl q2t 3ft Tift Tpfi 77 21 773T2 Til 
('Pt 2T3 t 3, 2f~l 222 22122 2f3 2t 212 33 «ft 2rt 2p 
2tl ^1 'JSETI * iJTTO 37=1 3T ffejI3 33 2T7 3T73 ^ fer 3fet 
t. 337 77 371 11.2 fedlMi-’T/q^S) I qf51-?fe 

3321 «ft 5»t 2tf 2922'fl l 

57733 731 q 33^ #71-721 3lf tl 3727 7T73 ti B31 2 fl 
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ft 3T3 =5151 rrat ft Tftftl 3PR 53 ftrfW ft Ft, 5*1 

ftapr fafti (Vaccum) $. ft fem-Tfrfeq- ftl ft ^rrct 
T^T fFF 553 55 ft. yrat ft ’ft 53RTI 

1891 ft Tfe 3ft3 Ttfax+T* ST3 'knbF f 551 fTT 
3T7fft«i Fn 73*531 Ft ftra ti hr ft ftrft ’KftFrr nm ^ftni 
5T th ti 5Tft (acceleration) ftr-fti a?n, FTftn? 3R 
ft fft feft 35355 3Ff M'^mnii Fft fi ft? X M ft tit 
■ftld *?ra ;h e<*. i <n‘l'in 

777 tttf ftta :& ftrft Mid, 11 57 3 : f*rarr ft 4>ifr 

5ft 51 (farft th 55 ft wi ft ftftr 5Hi *n). ftfftr 5ft 
Fa 5T3 TFd Ft affiftw 3 3^3 ^5T Ft I TIFT 5ft 7T5F ft 3T3 
33 arFit ftaftw ft ftrn tpr aran *thi Fi ftnfe? 33 
11 ( 1*1 3T* f<3^ 5traFTR5T 3Ff i 

TT3 ftl, 513 iTCft ftt T5F T ft 3fe 3Tfl ftt?n TFT 
FRI ftft ft 3T3 3TJ fell. 5151 33 M5T5 FT »ftTT 3T3 
spiftm ?nfen .‘*17173 7 tp 3 3i) =rmm tjtt Ft 5331 7Fn rife 
3H Fit 5ft 3TT 5 Ft I Mldf 33 &<l-fl ftft ft <FH1 MSft fe 
ftfe ftR felt Wit FT FW3TT 3T31 *jl**<rl ’ ^t H 
mpto; aft ft wi Tift 1 

TP ftt. s«*t 33R FT 33S fen it (1*1 ft*T5 fe 33? 
ftftl W ftn 5 WTT5R dft TT3 53T ftft 51 T*l FT 5337 
TT3 35ft 1FTT ft ‘fen. fWI (5TT ft 3g51 5*511 

<H«1 ft S«*I *ft *1 «ft «(fel ft T55 ft 

TFT 31. 5rT 3 ft ft TT3 ft ft 571 31. 3^37 33T 3ft ftfelt 

feft TFI Til TFt il(l*l F - if*^ 5iT S*rWd *HII 

TT5 eft, JTfe TIT 1^* 5F 5ft 5pft ^ jfl 55i 3Itl T 5F 

^1 5T5 TIFT 51 Ttl feP 3?ra ftlt 55 PFS 5 5T 




5T T 317 J?fe 55T Ftft (tpffti) jpiFt Fl| -gift 5H 
»i* fin «iift 3 $ 3fa ?rn ftfi t 5 ft gr gmi 

T5T3 FTI 5F 5RT V$ (T5t-THFft ^=t * TTO ^gt ^ aft FT 
Tt^ 5ft ft TTF 5T5TI 5g TT5 ffe f. ftn FT Ft51~ft ^ 
T21TI T Tt ^Fft #1 

315 iftft y 3fl5 dTt Ttl 55 5F 5T 51X^51, 355 5TTF 
5TT F ftri 5F 5JT1 ^5t T 5rft TI55I ife TTlt TI5I ft' ftft 
5=ft cftTTl 3PR TF 5ft Tftt 5TT5T 55 FI ft ftp 
*IHI*T *fe 3ft Mils feftl TTfeT *41* I?* tT5 FtrTT 55 t. 
ftft 3TT 55 OT5T5I ft 7TCI 51F7 OTft t ftft? ^nft f?3II 

ft 51 5RT ^1 ftft-ftft ftr 5ft 5F ‘IT 5TFI Tift 5lft f. 
Tft? ft5 3fe 55 iftl 5lfll ? TT amt 515 Tft TI 55 
T55T ft 55 5^5 ^1 5T ftftl ftl 55 ft. 5F ftft FT55 
Tlfel5iT 4ft- TI ffe 5151 ftl 

5TP5 55 TlftMiK ftfftft 3 fe5T 51 1 I25t Tft ft ftft 

ft*3 afr ^T< 531^ *5r1 vnftf 3fR fmft ft T5 ftft ft 
fdlj 55T5 ftl 5 "qi ft 553 55 STT51H SI 3 5lt ^71= ft fell 
ft *T5 ftl 
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l2Bf BS* B ?T W? iflT ifez 3H B ?pN 

3BI BTBII <i<h”li fet BTFB BB BBt B Sfd^k-I *<d «. dfa-l 

trt»z *i jRtn <£br aa a3 * feci at 

1780 « wta Bird «? Hiwrq #naf a ws 75 ai anaa 

bb wi rf*z an 5 wmii nrar afrat #n it w btbi t? 
at *i-i ih bis n aita at arc bbrt?i m. sn n<t 

B>l ^311 3fe 3? *ft Htdl 3W ?T*i'3 Bit ^grR «H3I 31t> 

eft affr ■jbki <tbi am 33 atai ai rfei a sam rr?: 

3BPTT jfl «d>dl |l 



3BB %37 tftKZ W, BB I8af aft 33 ^BIB B 
aila as a flfl ^ am 5?fef n tew a 

5*d0!H feat I Hfe-i »fe? B^I HW RITO >m| 

T3> s*dHi« B?T Wll* ?fU 3?R Bp 

dgiU gldl R$ aftT 3Rf £t 3TB 
if*''! 37 ^*i4<d *sl •'^Ki A 

Tift BET 35RI 33f afle /4 > 1 

«3? 3tT BBl fcSl 1* 
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in 33 -tfe-i'-l fen <r-d B. fadB 3 i«*il 3! 3PR 0 +i t9l£<? 



BIB Ft ^BT fa*<d*4 B ^B FBTI* aFTB BB 3t 3 
feCIBT 33 5BIBIA BW3 Bl BFTB ^ Bt^ B BB BBT 

*JR (jet) n bb b anrt at, fasa ana 3a aftr aa am 
aai bii ija ^ ngBP (jet aircraft) 1952 B affepi 333 
<S feu 'll gftlflia FR R^li 3na ^fBat a 1 rib sr fea 
B BT3T 373 $1 ( 331 epR BBI &? 3 iT3B7T B 3TR BtS UB 
cTBI Bife Blft 1^1 Sd |U aR j?|) 




B?~ft m as fan? isso b Tpnar bbi - "^pB w 

feaT aafeai aair b bt 40 bib bpRi faB aisBt B bf 

^313? 33 l?3T TTBtB! f^jin-BBT <iea* BT- Tili'd! 3! 

aiatm 



3BB Id»cN fesf 1 bsbt an am ' (voyage to the 
moon)i jbb BBT bsbi <ra b|bb a 7 bhb-brb Bffe 
aniBi bbB b a? affe at sraa b w-h nat b, bt Taaaf 
ffer Bf BBT ^ BI I (BI5BT! Bit B7»t-Bt BrBi «fl aft? at Bt 
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3Tar an aarai. ay 330 fas arm an rrant ait 
* ^ 5^5 ar^F $i gqfan Ffr? -3^ aaaft 31a; ifa 
at fat* ^RI -3fprt #, T*iq gq* far ag fagH 

3TCT ftiaar an) 

S*'* *TS anta 250 pim ^a ttit nra aar farjft ^ aifiy 

q tfefo at 3tafw 3 ann arn aft ata arti faqq a? 

®ra aft. S? <>ar *aff at - *ic«dl^H t faaWl*«*ii ag 
1857 if fc; 333 *m aa as wan 0 nra an or sir q fn 
FH W* 3 a* WWT »£I3SqSqqTqT3fKZ3ft3f<pqq 
^^t^tyraiTiR^grai^agfqi 

3^ at *f| 7fli33i 41 3q? fiFdTafl a! atfrij 
fnai 3ft? ZfFt 3» £ at *ftfaar faan gpnj 

1895 q ant 3Triftai anf ^ art *f fHoai ?jq fanm 
^ ^ qt war fa? argfot an a an 
r.v.k^'^i^n a 7^2 $ «n»^ <* gqfaw aft ais 
att mat. aU aqq <tch fan (liquid fuel) at arc aft - 
^ fofaa shi aa fyq aing ^ ysm argf ^aar 
auarft ^ frqfcrci farqi «i w*m $1 a3 a^O ai arqi ami 
ai aaar t - aa aag am at mm ^aaa. an z?t aam 
ti 

3aa gq aan mmsi aiga if a?a £h s^mh arm f 1 
a%n 'in-i m faq ^ra aft ftt at artwftarc q 
, 7gm t- a) strata t. aa aid jtr gai ^1 

ctfea ag 3Taa t aa gq qfatm ^ fb^jn q ^ar is 
f 1 am stk aftf gar agf t afa &pja a£ sfm aiat art ^ 
^ 'l'*' 1 - at arat aft sTfettfart Tsnit asrft fc- gst 
+^. ^ ® aaaarr, <nfa; ^argi affamaa an? aag ^ aft 
at aati 



featrafraraii as aana ar aiu 1903 a aaa ^ 
ait tf l««m tt f=T73i 1 3?ra <uci tva. <uri stfamaa 
aft gt am sfi aft. aftar wrftw 71711a. , atnftm wit 3nft ^ 
an q vt ala afti aig a 3qt fairq 3™ fcrai- 
^ aig? (OTJzqigg a *m)i anh fa^Faftaiaft ^ a^a 
iro*n fwin fciqi «n fa«*t tpps a?i «am a. 3«a 3^' ^ 
aat afl afl&^i ^ ati 1935 ^ snat nj?$ st afi gienfe 
qf^aa aa t aaaa an aro a, a* zn tri ^ arg? ana, 
jfl fWi 3 saai *iih ^ai mi i 

ii«l 3l1l *»‘tt <i*ii 

aai far ana fua ?t aaa aiH *f*d ^ f^ata aft aa 
aia at at at 1 etfara agan saaat, faaa 07a Jaic aa^a 
aaai ag aar 3mttan mi saan aa at 'fisSi ag 

1882 a ^ar ^ar »ai art arraara ^ aq faan at 
a>raai-arai3ff a ?fa at 3^R zat T^a.at. a^a aft “s af? 
3 Tfa; a a^ta’ a^ 1 ^aq ^at a zrai qqa ag a; ^I*hh 
aiPiat gra tom aft aqfai aar mi 

04l a>*n asan 'ilfi.4 an ars 37 faaR 3S1 aa ag 
*Vi^ ^f ot. aqz i^ar <r!<a feiidi— 1950 g aiai aqZ ^at 
m ait q this Rr? ^*aaft sro zftai aim ar 3#q a qqt 
a j«idi at. fane ^ mi/ 1 sai fi*iH at ^ *tti ziw 
atHHi aft far ^ ^q atizq ^ -^laf (zrgftan q ai aisi) 
10 fqqz q a anmti {^qmr q, 1950 333 ar m qm 

f»q 3?t ant af. ^1? ?a "arji q 4 ant anrd »ti) 

fan atg^ afi tfazt q pfa asa ei'fli 1 9 14 aar aq^ 
rff q qrafcm m aaf w. *&z arrai fnq ^1 )9i9 ^ aq^ 
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to fanra ftoq 377 Tfo&f tit to7 fen m 75 vt 
fc 3777 37*7 731 'T^T or 773/7 qil 7WS felR rpfe 

3-0 *»* 51 3 fa fntotoaqto <£ 75 

■to 7 fe fa Tffa TTP’ to fan to H7« tffefe 
5H s~dHK- *7? 31 7T3 1926 35t 37771 371# 31 737 *735 
q^n fai <U.d 3?Pt to ffe to wti 7737 to 3 trtti 

3f(7 7775 tos tot ’to ?ftl *5 351 fe 31 to *#3 77 

to tot to to afrato tofa^i^inKfaitoqto 




7T77 7351 qil to 3nq 175 to- 77 Tfto? 31 - 120 77. CT 
to31 to 15 to. toi 

W777T77 to 3M 5fR frm to 311 317771 3. to 
24 



arm to to or. faife fen tot 77315 to toi Hfei <ra to 

Tto '3Ttom 3T31 3H *lrtWM' (7?731 to) 311 75 fal 
75731 Tfe i?T53 31 7?T 31 3t «lfe35R 3RlftW 7 7g3l 

•ftsS 7 T^fft tol TJW'liqi to Tfe 36 *fe 531 7 351 
to 96.5 fadIMk? to to to to 731 7^311 75 73 315 

17171 to 3". 77 to ferrq fto to? to Tito sn to nun 

3771 711 3H 371 3? <Ttod «nH 3 1 

•fto to »£5 fai fadl to? 3JCT^ 1929 7 537 7T7*fe 
*7 731 13151 331 Tfto toll 35 75H 77 17151 to -to fa 
7711 377 TT31 tofe. 37fto7 to Tfe 0131 tolTI to 311 
3 p 7531 7T^3 31 tot fa 3^ to 377 to 731 tot 35 Vfll 7771 

*-n3 7 fto ai^sM 71 infer 3177 q ton 5i 

tofer tos^ qqi^d q 311 ton to qrra 777313 3 to 

aqto tor qran *q fto ton tomr rra 7^3 77713 i, ton to 

-j<W 715*71 717 to 37937 3 1~TQ1 fto 'flS^ *{to 5l 377* 
Tfer torfei q to 3iT7 ton 75f. fefto 351 531 35f totoi 
qfton 577 toi q tot f^oni 5 to fcioH nin to 77*31 3^3 
niq to 3q tom-yfnto'Ji 31 to sm 7 m 

fq? 'flg^ 3 q* Ttto 7 7771 751 7717)1 fto«1l 

37to T5lfen to tom 3^ 3777 fe5 to «pi fel ^7 

*to^ to 3759T ton 731 to 35 3777 7717 3fe 3? 317 51 

ftoqn q 337-tofei 3tto feto 7 57 tonfi to to 

n 7J7I 3?R i!77 77T7 711 177771 «? *flSS 7>l ’71 felTlTll 

qq »n q 7155 7 qfeto n 3777 fe q* 375 37015 

351 35 ilto ton 317 713171 311 35 73! 7fT77T7 375 3t to 
TTTto Tfef *1 to ftofl to to Tjff 3>7dl 311 751 3to to 
to Tfe 377 to 77737 ^ 7I3t 73t3 3Tf ifl 377 3F7 7T*i3 
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^rt> mn am it mjpg wi Tira Tttfrt art afti 
^ ftwi <^n ^a) fya 3m wTartraa rt 

FRI t. 5fl <Trt<i mt ?3? rt' 3731 33RT1 ?| 33 3? 

■^r HIHI f, ini 3R7 m? Cfl<I rjiyi jm ^ *ft ' MfcW l jH 

3I1T fv= amrt <aam ti 



^ TTtn wi Mz mr afa 3far afrr sara rta rt 
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^ IS 



Him g. c» 4 lTc») ira T 7 ^H ^IRT 'Riff rTUT "TR nni ~ra 

wr gw rt anr t. ag rt fa* man rti afr araa aca 
^ Ft arm ti fh (TC? rt man trm at Tfirtz aft ama mi 
'J J[J i anar tfrta mngT rt mn<g "tar rti am tan =r=n arar ti 

rtgt a 3 tjw mra m* 377a a asa 214 rt$» moat 
rtma-Twrtt #rt a ma frta rti 1930 rtrt 1935 m 

Tflrt 8X5 !Mt/ym TO ofl atraiw 3fR 14 fadUfcH 
37 m am art art Tfrta aar frto rti 

STrttfa, mrw Twa atei m mro rt' aart aft afa 
ww art m aw rrti ttfr fmrtt mi aai rt artyr fm 

<tffl rts ®im opr api Si madmt wmn rt 3rt jlrHifsa 

mrt m frtrj 373 art fman 

rtfma mrtat rt' f=*rfa irwa rtti art m t&i rt' tfa 3 ar 
^ 1923 rt fro rtart aft far# fmara rt aam faan gTrm 

aaar r«MWioM«ni am rtss air sari rt frt«rt- 5 jprt rti 
1927 rt -artat rt ‘ araftsi? am gfr#’ ^ 

Trart 9 j? 3 Trt wsi rt am ^aa, frt~i rt ai. frtrt am 3 fo 
5am am art art an aftaa afrtfa rt miaiaii 

W wrtfa a 85 mw iaa m rtm? aarr art awiai mrt 
rt am i.s fmrtrttm mar toii ararts ro afrtfa rt art? maj 

afrtiR art ?ifrta %ir frtrt 3 rartt att a fm^ t fmr at 
afrtrt afi ama^t m frt^rtt ma rt art 

1933 a rtw artat m? mram mm a? i?m ^7 rtr? 
rt^at mrart an aa artat mt a^t rtaamirtt aaar aaar or 
aifm ag ama? rt mag artrt art m toi mrm aaar mam 
aai ami mn arm tm rtma m rtrtan aa mart 

rt. T®fmu axjrt Jjfnrt 1 m mrn mt mrt? frtai 
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fatft f55<37 3ft 7T7 7 3317<1 7 77 TOT 3?l7 373 
J '^-'*l ‘JTS 51l 377 Tfa 9ft. 517 if* 7f*5 7>31 791 3?t7 
77T7 fir^Ht ^ f^T3 iftft 7? Wf ^771 7I^J 9ft fen I 

1036 9 3Tffcr>K 7177 *■ 32 77 377 , pt TP^t 7 ^71 ^71 
971 i 351 Tfez ^ Trim ft Tfel 91[3 77 7T7377t 

99 7 9ft 3IF1 357 7711 193$ 991 35 17 fatf'lMW 757 
317^ fez 33T3 7371 *71 

317^ 717 ^77 V fgThl fast 31^ FI 771 71 ^T7 73 
fp^ ^T T39R 91 fo 9K ftlWISM TTH*. 7171 ^7 ttz 71 
l777Tl75fl 371 #5tl feFTfe57 71^ ^ SFlfe 3 7751 f7?T7 
77 H jH "OKI 3 ?H7T 3^3 9*7*t fe ipf 0 J H*I77 77 ( f3»|.-» 
5T| 55ft 5R71 ?W) T5 351 Tiff Wftl 

75H1 779 737 WHlfdri 317 31 fa797 717 V-l «ll 

v W 01 Vergeltung ft fftni 95 txr 73; t. fe 739 yet 

$- 377711 1944 737 aft = 3^7 «t %7T7 fi-UH-.H 771 fmi 
311 35 ^37 3TOcft 7T5Z ej], 7TI *3f7 7 71 ft* 7f7 7 3731 
31 I 95 31 V-2 7fe2l 

f7«l«5 4300 V-2 Tift? orffl gm 0Tt 91*. f979 
3 1230 ft H37 7T57 77 73 3ltl ?7 3771371 3 2,511 377 
cfftf ftt 9171 yk 5869 ’£T7t 33 99l7 ¥3 3 3137 feci I 
efefl ftt faT33 77. V-2 71315 t?7i77 371 3317 ft fe* 9f1 
37 3 3713.1 33 3 7f3ft 7571 SJ* 33 35 753 Ft ^5 
5177 79 73 31 jftT 3 37 771371 3Tl 3717 ft %3 37Tjft 35f 
«'iTO5ra3il33^tittl 8 75. 1945 37 9iftf 3 

3113777^01 5T7 f*31i 

*^5 7 5731 3137 7T31 fe 35 V-2 7 fftft 37t 377 f3 
ftl3 77ft I 35 10 37777 1945 311 7711 
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V-2 Tfer 

37T 3t3 31 V-2 7fe7f 7 3ll 35 95 fe 3777fel ft* 
7Tlfel7 73 ftft 7ft Tfft? ft ^1 377 ftl 37^7377 ft ftftl 
F?l 377-^777 ft 5ft ft ftl7 t377 39131 *t Tift. sfftTK ^H1 
3157 31 F7 53 7 5«fei. ^pHt 3 7135 fftftlftt 37 93157 
37 3Tfe7 3ft. 37 7731 ftTlft 9lftft 7 ^TTTl 3777137 ft 3T7 
gfa 37 51 7315 13711 

3171 3711 7 fel 57151 35 ifa «ftm fTTIFl 737 ft ft"? 
3T7I fe77 3ftl 1950 331 ^717 V-2 77 373 313 5# 
fTTlScTI 31 7177 3137 fe#5 75 >R $1 37lfi373R 3777137 
37T1 7711377 777 3171 31 717 37fl f»715^ «1 ^ 'i v & 77 fe3l 
\ft ^Tj? Ti7 up 517 73!7t efl'l 35t 75f. 3 f7715H 3P37 
V-2 3ft 375 713177 feTTTS |ft 751 7 31 7377 *ff, 3^31 
7 T1Z7 37 3 313 313T Til 

3R1 3?Tt *' *»7 373 1$ 3 71 77 313 37 731771 

^7®333fl77T733fet’!tf31?33n7:i 375?3 5! 371 

29 




fa# rij? fat #3 fa ftll* tf*r inftlj fal 

W fa iff TFT «n: famfer fa mffat TT? CTFTI fern * 

^ ^ * V-2 fafa? wi fa. ftn^T 3#t %|f=|fa sfefa 
* ^ *™ **"■ ^ 5^ fa? ^Zlfa fa cfaf 
W5T. *#fa fafa 3fat mn fa ^sii g V-? an TO 3?r titt 
^ fafa tr? ^ ^ ^ ^ ^ 

^ ^ ^1 ^ ^ v -2 183.4 vxm& fat fa# TO 

ffafat fat ipant fa giyiR fa %n «#i 

1949 fa ^ V-2 fa 375t fa* fafa aprffct 

^ ^ 3 ^ -386 ffatltfatet fa*i #3 faH| 7*4 160 
fa 5ft fa# ## *? ^ L * ?&? w* fa 
^ 3## 4 fat #3 ^ ^ $, 

^ fat # fat fa, #t fa ^ fat #t*T $» 3 # 
gar^ * afa 1# ^ fa ^ ^ ^ ^ ^ ^ 

t W 373TO? ^^^StwfTO!ftTgTTO^,^ 
3TrTRW 37? Slftro? #tfat fa 531 m# fa f# 1^ jf, snfa, 
3lit RtHIi 

m?i #? 3fa<* 2 frofa fa-fat* fa m fro 

^3i 3n we. 3ms vtfa m 31 m? fnt f#i? 

fa. i afa 1950 * ^RT fa aw^n fatt fafcn WJ fafa 
^ fa 5W «fa fa fl^HI ?pp 3* ftfal 911 
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?mr% araftsr 



fan # ffa fait tffaz 160 fapfrtfa 3797 gft am wn wt 
S fatt fat 4«+i <imi Wo fan jtrt % fmre 9? , j*fa? fa? 

WTR fa TTOHrat 9fal fafa? fafa fat fatt ffad 3TrJ 37t'TT. 

Hfa-1 9# far f)(1f faffa % fat tffarf 5 Mt<fl$ fa fa F#t 

Tsrmiti 

3TR faT| (ffarf «Elfal «fa *lf?T 9 #, fait fafa 3rrfl fa 

Tltrf fa fa M faf fa 9t<T? fat M16 3m? fa erf'll 91 fat 
tl fat *? tffaz mfa 337 faf M^‘11 fafa yfal fa fatl 

fait falef ^WTI fa'll I g*l fa^«t tfa 4g fvft fat 3781 $ ti 
^ faE3 fat ^rftusc 3T iHne 3iF3 ^1 fat3T ’jwfa 3TI 

37?fat 3W fl faWI fa '^931 1^7 fafa3 i|H3 ftffa 3W 

^1 

37fa3 300 Wcl fatrl 3tlS'W =^3 3 f^lfa ^Ttfa? 

S‘l!)' Ttfat ^1 3fa fa Gi«il faTO fai 371 MIMH' ^1 STTt 
ffatIT fajrlTfrf faf 'jfat fa 160 tfafalfatrf? 37Tt fa3fat 371331 
^ 3l 3fa fax? fa <tiH 8 f^falfalrft 3lfT fafaS fa 1 'ila fa 4rHI 
farm 

1950 H37 atufafal fait fatfefa! ttfa fafa fa qm ?t T3fa 
tir«w?ll«il tffaz fa fal fafat 7lt3 9T3 fat tffal 1955 fa atmifai 
fa fafajn fat tfa 3? fafaHijrf fat fa&n fa’ srofa fat fattfaTi 
fat^ni faiffari tfaj fa fat faiw fat Ifa 37 fat fatn ?t fafani 
«3RRR 3?mtfat #31 fat WFI tfa?3Tt? 31 tfa 9FH 3fat fatll 

fat iifafa, m 3fa ttifat ^i 4 aifajat 1957 # fatftrm w? 

fa ’jffan ^7! ’IFrTI TTR3 ffaffan ^rfdlj^ ^ST fa faSTI 277571 ITU 
mprffafa fal 4 arajfa 1957 fat flfaW *3## ^l’ fat 
7JFJTT3 3131 73TB1 fal 
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ft ft3HI5<d rT^TI Oil 31 33571 
1958 ftt ftfa ftl ft T?H! 37ftt3T ftftcTTH fttSTI 377 ft 3Tlft 
* ttttt ft chi eft ft ftwftf ftftgisi 3«n ft totPr fftiTi 

ft i'U? ft fftfft 771 <HHMI ftft ftl CT® cnrft 

3Hfft ft *?«& ftft ftftft ti jm tsrfft3 TOi ft 

*RT«R *TO7 47TR ft TOT ftcTT TO 7733 t'l ej33H 
( hurricane > ft ft eg ot TTift $ ak ffttt eft firm 
31 TTfTtTT tl 

^ demise m f -aft *T7ft ft w twh ft to 13537 
33 3ftf WH 33 1£3 7^33 fl 577 13F 1? 77*73 ft 7731 
t fe <JK7T eft 17777T ft 3*TF ft HH %77t 'JTlft F 1 F ftl ftft 
17 373 777ft £| 

t377 rf?5 7fcFT153 3S7T ft 37ft t 37ft *77cft ft J|773 33 
7>T ^7?H-373*T TO TO* tcT*5 31 773731 tl T^\ 31 737 
*TT*T7 377 77F 13 73HT tl U73 ft ?1 HH 33 5CRT 773ft 
TO 1-37 31 7733 tl 

3TB 37UP 533 cll^usd 3 3R 3iftt 33 fftftl' 37 
3*^T7 37ft F. 31 7«Tt ft 3ig*T*33 3 ift *J37 WCfl 




&mZ 3ft F3I 33 lg«rt ftlfftftl*fttflft^ft 
3717 OTTO ft ^777 ft7 ft ft 3R lift faTO 31 3«73= 373 
fl 37ft 3ftf?« ft 37 ft 3^71 77Tft 3F3T7t 5^F ?t t afc 
ftnf33 13?5 ft 5ft A fTOl 3H 773 t, 3® 51 3’THft ft 
fftn ftra ft eft oti 

33373 ft fall. 35} ft 3^33 ft 33 

• n ftfg H 17RTO} 3 ft 3 OTTO1 f33l 3ft ft 3W 3717 
S-ftt HlV I K- l fftftl ft fftft IF ftfft3T i'a^VH 
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nipe wyr am ft. 7?ft ft 57 ft ft* vr<ff ft ■fra *797 voft ^ 
37) in? ft73! 7??) T>l $,#* 9|3 PI &<H fT^l <RTR 379) 
jn= 7 rar ft ^ wiftt 91 fw fftf fta pi 33791 fti 

3 tr ^ ftidisc ft ftp) ft? ft?) ft ftsn ■am ft 9? 

’jcrr ft f«<~^~i *j* ~ ; F't «i | >'in <jip «33 i) 3 fft N~iN-t mfa 

(escape velocity) I i .2 fftftftte? 9k ftfts t? 

2 3330 1959 ft fti)ft9 qft ft 037 3p9 fta kftnz 

7J151 311 ‘3^‘n ft 917? 7? ^371 3k 3791 3TT77 3?1 33311 3? 
Tfl ft •Tiff ft? '33377 33731 7? Tpjll 3773 “33X1 ft 3TO ft 
373t7?J 3ft Hlf779? 371 37*333 feqi iff* ?f59l JI71 91937J71 

ftfti 

9? 9?r9 ' a^rsft ' 3H (probe) *'TI 

12 fft<097 1959 ft ftftftf ft 997 WR ftift 313 5ft 
9fe91 kyilft 97 -71VT fft 3? ft79I 97 31 9p91l 3? 9?<ft 
9T33 faffttf 3ta ft) "at 377ft fft77t 37T? jf991 3ft 93? 3? 33?) 
Kill 373^37 1959 ft ftftftl ft ftflft ft &7 9?7 0*41 9H 
37*71 3 3T7 1 37ft 9311 377= ftl31 ft ffti5d ft?? ft 3399*7 
fft3 ftfti 37*9 "grat ft gcjn 37931 737 ft %?i fcyidi & 

■ifc 377371 3?7I 37777 9?F 37*71 3?t 3731 331 911 

S9-R 917 3iH<t>M 3 91 ftft 313 333 fft?l 533 3 
373 9F ^Sl ft 3171 ft? 33377 37133 733 f^7777 "ftm ft Jl 
rent ¥ 3351 33T* 3T?| 

7JT3i 913 ft ?77 37? 33T91 991 fc 3 3791 97 fftl TC 
7*^ ft? ft TT7 77T1 1 910 ft ISM I ft) -l'lr> ft mrftfTi ft foi 
33K 77373 ft ft? 37737) 777Pjf737 33133 371 ^371931 37 
77373 ftl 3^0*1 ft? TTlfftffi 779 ftft ft ft 3T3 3ft. ftfftl 
Wftl ft ftn? 37ft ^3151 fftyl iWw fiftl 
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ftft 9T3 3717 339 
337 XJI| 37*77)31 knft 7JR 
373 ft ?pftf 37T 3)377 (5J37) 
ft 3T3 ft ft 99 31 3^ft 379 
3i31 f37 3g fjir-il 77131 ^Idl 
31 37-71 ft) 93ra 99 1 1 ^77 
«mOwi Qlfti 9191 *1 

Mars) ak (Mercury) 

ft 9R 39577 333137 ft ffta 
3317 ifR 33 77797) ft fNT^S 
3351 3310.1 

3*1 37197 T 3[75 ftlftl ftftl 
fs«i(ii %. f-iciiift ft 1 Id 3ft 
. , *lft) 773 P 97 9591 ft) 717 P 

577 9 f t. 3137 T 773 ? 97 ^IdlH^l 

ftl 7 73 IP 3 ) t’l ^ f^T 3 ftl t ft 75 ft) £Q. 3 ^ft ft 331 ftft 
ft^3 tl 

315 *£U 3130*1 Qlft 913 g^7 f9?Ud97m ftFTOftl ik 
Slf3 ft 9R 1970 3fl7 SO ft 35lftf ft ft) 97J ?3ft ftRlft ft 
f33 ft 73)31 ?7 37?) 9f 9F* *1^1 '^?7ftf3 371 3911? ftfft77l 
t337ftl 3ft ft 3371 $ ft* 3flft 3591ft' M 59 «f*-9 
^3I731^f739l' tl 

5if3 ft 393? 31333 ft 3T7) ft? 31?ft33 371 331 9l<tMSM 
i 3ft7 5lf3 ft 3171' m ft Wft 39-^cft ft 33 #1 

7991 371 3793 ftft 9R)' ft j3T 7T97H31 ft) ftft 

femft fttfiftf rftnt ftn ?Mifft 9 m 91ft in 7 |* m 3ft ft 
ft? 3ftl3 3?1 371 dMHll 3fr? ?3T3 31911 

ftfft3 391 ?37T3I 371 37«1 ft 7«lf93 fft31 31 93731 t? 
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araftH £? iratf qr~n q ^«jt3OT 

* 3TTtI ^»rni7r q S^THF <Rt 3#fo? q 7T3I TT* fogRI f| 
3W 3* flB3 HI? 

^7! 3fr^ TRW ^ faaffl *71 ftRTR UK q fsTW WT TTR I 
*?tt (3RRtn ft«T fflfw qq> q WH3TI TT q3T3R 3RRT 
f ^ 1 ^ ^ %Zmz, at 3 195? TT 375T W *fl. 

qTraf^affnqiiTfnwwofrarafa^TwwairaT^ 

RTR VT7TT -R 3IVH flH Tl *1$ (TTTI q y[| 

aw q arot' ti nwi wn fw wr qrro fn'^i «rqT»R 
^ ^ <sjufm n jj^ fgwat an awn q 

*3TT Mt WMI atif ^Tf i #ar an 3rrfra q 

* ^ #"* ^ 5F aw Fli wren q arrfei qifiroi w 

(astronaut) a*e 1 aft qrfaan qq q *feqmfe 
(cosmonaut) i 

Ft^ra qq q q^fi aR TTT IOTT Tt TOT q #31) 12 
^ 1961 art qifana swftw am qrjftn ^ 3 

^*ar ar rt wart ci< i*< arar gtfwa qt ^nti wtti 3 
A wh ai«t qpq jqn qi (Tra wire ar? a qa: aRjare 
q qtf qqi) 

* ** *rc * ^5# 5 afc qima wHrro'i 
%n? ^-iuw tw q gti at aM an ^ ^ qa>n qi ^ 2 
W 3 Ftm qr( 1* wri Wf* &WIR Vt Ol 16 ^T 1963 q TT^ 
qqr feny? q an swff rra q%qr *fh 

?wq qnftw A aann st? aarw ?* ar waw Mi q?q 
q?t <**. ft* ft* fra. ftR Fa?f frai 1975 q #r antfan 

yaftw qrat ranMa if*?* 7^ q ifate q 
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aft* tttto airo 3 toH <tto 7tfi far -q <2 wit «j< apro 

ST *RI 

i960 to '^m i &mz j*jri q tjri tfroz tjfti' 3m 
vnrt a TOUcl chill q wnfra qtf fTOl* ISB «| 7R ^3 
=fm tor toto jw «i =£ rxMin sirmr q -qs qqr? q. wm 

mfi «ti g arafer-^Rira; (space- 
suit) ’ff-H'M. M TOB 3teTO- TOrTfe? 3 qRBB -3TI W? V 
*fa totti iq mra «ti 

3 nf 7tror q qifeofl 7rq to toti ?? m v "ttjito to ^tt 
^ oifan to* bti TORft ‘sttorT Tfroqr to ?wqi<q to 1970 

3 RFH BTOTT ?TTO q^TOT ^3RT TOTl^l 

q toiIM ^ fam frorfq ^ arn qst wrti 27 tottoi 

1967 tot 3 sraftrot 3taftw toto own m iff amror mB ^ 
wm 3 33FT cm * tott m,\ tojbt to! TOTfrm 

75 q£ 3fR TOTOqt TOIaOTTOqRRTOTRrtTOfal* 
f<K*>r#+i from ofin mil 

to) vt troto 5Hqt qsti s&m iq*: q qtft 
araftst toto qq qqq mq m*, ^ qroror tob 7 to q* tri 
bi 

B'qn arortoft qffrorf irV §|i ftqsa* is6^ q t^to 

aiwl Tfro? tob tostot to qiro qro. qroror roror to 117 
fWiMic< sm 10 roroF? roit <fa ’rat it gTfan giro 
mu 

3?R btotRs rom rot ronfviro unt Tjff afa fqq i%y 
* 3NR 1 1 7f3k TIB TORTl TT7 qqj q^ faro* jfa TOrcifr 
™ ®! ^ ^Tt B^TOT 3ft TOMT q ^qrT T?l. qqfar 31^ 
Tf qn qqr ftim ^ airii 
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20 ^5^ 1%9 qfB 3F? qpra ten 

felft Tt ^17 TO To 7THR *TT qfq 71311 ^1 qm 

qr) ^ ^ ni-ii qra 3 ?pji. Win wr. “q? ^ 

^qi wm t. qr 'pt *H3di ^ ^ ®3t 

q^itq h” 

qq fqrm ftq to to^. 5 qro vroqi nrq 35771 tj q^ri 
ftfro fi^B toB n Biqi to 3TO3 37 qror 3TR g gqtq 
f^l tTO7 Tl 3B 3fB qiPiqi’l 77T3 gTfea 7*3t TO 
afR aiqq q« "tott qf) qpq toto httoi 

TjrftraH toi ^ totoi to TOif hmo q?fr ^ii) . to qqq 
KRifaa qqtq qst 31 wn # totri 3irot h^r aqfi 
qq=t Wdltdd TOR 3t 7T3ft 3t 3^ 3TO1 33 BSTO TOt Tjfq TO 
TOFTift 731 ilrT TOqTOFl TO7TO 7?tl 

na rflifeft 3 ttob 7 qqn ftroro 1972 R bto 

37TOT31 TOt B7 1 ! TO Tfq TfB TOR ?1 Till Tj^jfq 37TO 3ldUaT 
TOT 73T3 TOlft t. fTOTt 3m TOI 3«TO TO ^ TO) 31331 3Rf 

ll 

tott fqroi 37*t t fro rpb 3ra arafat q TOft ^mtn? 

q^'i fjiqqq to ^ qt srpitB q 1974 q ^5fra ftro fro 
53H flqft?? q qferai' tot qroq fi TOsro to w*' tot wi. 
nqi q 73fqq mi toto. to ntm. totthto to to=t tototj 
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"spr. sr san 3 ^th hj 7TS* ti thto s thts -jTFpfi 39 

nferof q TP TTPTt ^1 

pT Hf*d'4l 9 Tg3 Hid HR f^>IK'l 37Sr9 HR 77SiT t 
HI 7£7 Hft SHI 5s£t S7S >WTI 97 VHl tH rR? %Rclt IT 
<R WT SR HH 77S9I HH 7TR 9?fH ifc Shell 73R tft "^ST 
Stnn 

w n it srn? sTi? pfft 3 h^ spst hft $i a #ha 
? f* 9ferai H9R 3?tT SF* 739 ST f*HR HW.lftS 

9# ?l 7*fS9, ^TRT 9PR 9pt. rTFI qp 9t HTSU '4 fa *3591 
97 9T£H9 ST 3fa 399ff HrT? 97 Heffi ST fHHR f'Sedid 

srIh sfrsa ih 

3Rfria q qfgw Hft TTHR H37 3TTHIT f 3RRTST ST 

*?T7H' Sl=4*q| 29 fe7RT. 1980, SI 93H! 7T2H SRTfMl. 
HTS H Tfgt. 9?S S SS HHS7 ST2 3fo 3Sti Mfidl HR 9-1$ 
3T3t7m *R 3T?fal q #9S7 W‘ FHlf HSR ST rR* 3<R) 
3#R 377 9HRI 3*tald S7H 999 tl 

97 37tT qfRR St ?T2H H7 SMT q & HTRTtl 3 

S[$ HTSi S JSgf ST SMI 9 R ttr 313H HIST dt< 

3 HITRtl HR ?Hff9?7 S97 SMI ^ 39 ftTTTI St HTSS7 
s£ <p9 SSRI 'li-ii T37TTI —S 





jH^I'^'1 3TT3TFR 

TTOR 7TO7J 3? ^TFl ^ •£ TW*\ V Wl 

^i.'rf.-'f 7* t? jrrn turn srafra % 
f^rg tj ~jfH' STf^T^ of^nM iSH ^ 
qiR S^PHT -FI T 7 ^ ^TTT ^TT Tf. f| Wl 
7T3T*7 '?r?I alPT ^ T ^ 

tfHai «*r afcrfca h ^an: - ^ s^rr 
3«rei fry«n ^r! »imm* 3i 



*TR7T PctjiH ^foPd 



